A simple hydrothermal method is implemented for the synthesis of SnS 2 nanoparticles, using non expensive SnCl 4 ·5H 2 O and thiourea as reactants. The photocatalytic properties of the synthesized material under visible light irradiation are evaluated examining the degradation of formic acid in an aqueous solution containing the solid in suspension, using eventually band-pass filters to verify the dependence of photoactivity on light wavelength. The results demonstrate that the material has high visible light photocatalytic activity with an action spectrum covering the full spectral range absorbed by the solid (up to ca. 600 nm), and that the latter is also more photoactive and resistant to photocorrosion than the more toxic but frequently used CdS. Tin disulphide, containing only abundant and nontoxic elements, is thus suggested as advantageous alternative for solar light use.
Introduction
TiO 2 , particularly in the anatase form, is by far the most studied and used photocatalyst, in view of its low cost, high activity, chemical and photochemical stability, and biocompatibility [1] . However it only responds to UV light due to its wide bandgap (3.2 eV), being unable to use visible light ( > 400 nm) which is the main component in the solar spectrum [2] . Recently there has been an increasing interest in the photocatalytic application of semiconductors which are able to absorb visible light: apart from sensitized systems, TiO 2 doped with electropositive (e.g. Sn, V, Fe, Cr, W or Pt) and electronegative (N, C, S) [16, 17] and derivatives of them have been proposed. Among these sulphides CdS is currently the most studied one [18, 19] , but this compound is detrimental to human health and the environment due its high toxicity.
Here we present data on the behaviour of SnS 2 as photocatalyst able to use visible light. SnS 2 has a CdI 2 -type crystal structure [20] consisting in two layers of hexagonally packed sulphur anions with * Corresponding author. Tel.: +34 915854766; fax: +34 915854760.
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sandwiched tin cations which are octahedrally coordinated by six neighbour sulphur atoms; these S Sn S trilayers are stacked over one another, being weakly bonded by Van der Waals interactions. Several polytypes of this compound exist [21] due to the possibility of different layer stacking sequences; the most stable of them, the 2H polytype, which has also the simplest structure, has a bandgap E g = 2.2 eV [22] , the other ones having very similar E g values around 2.2-2.4 eV [23] [24] [25] .
SnS 2 has interesting electrical, optical and gas sensing properties [26] [27] [28] ; owing to its photoconductivity it is also regarded as a prospective candidate for use in solar cells and opto-electronic devices [25, 29] . Studies on the properties of SnS 2 as standalone photocatalyst are scarce [30] [31] [32] , and only in the first of these it has been proved that the system has activity with visible light (i.e. in conditions excluding UV components); but the spectral range in which photocatalysis occurs on SnS 2 has not been verified until now. In other cases photocatalysis has been studied for SnS 2 in combination with TiO 2 [33, 34] or SnO 2 [35] from a sensitizing perspective. It must be noted here that the substance being degraded photocatalytically in all these studies was always a dye able to absorb visible light, so that there could be doubt whether it was the dye or the semiconductor who was excited in first place, especially since there was no study on the spectral dependence of this effect to check whether it was similar to the absorption spectrum of the dye or to that of the solid. Also, the resistance to corrosion of the sulphide under photooxidation conditions has been only scarcely examined [30] . Finally it may be mentioned that there are a few studies examining the photoelectrochemical behaviour of SnS 2 in aqueous or organic media [36] [37] [38] .
